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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device which is 
superior in reliability, whose high density mounting is possible and which is 
superior in heat radiation property. 

SOLUTION: A semiconductor device is provided with a semiconductor 
substrate 10 having an element electrode 11 on a main face, a plate 60 
connected to the rear face of the semiconductor substrate 10, an 
insulating layer 20 formed on the main face of the semiconductor 
substrate 10, and a metallic wiring layer 33 formed on the insulating layer 
20. The metallic wiring layer 33 is formed over the insulating layer 20 from 
above the element electrode 1 1 exposed to an opening part 25 formed in 
the insulating layer 20, and a part of the metallic wiring layer 33 functions 
as an outer electrode 32. 
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2, ^il^* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The semi-conductor substrate with which the semiconductor device is arranged, and the plate joined to the rear 
face of said semi-conductor substrate. The component electrode which is arranged on the principal plane of said semi 
conductor substrate, and is electrically connected to said semiconductor device. The insulating layer formed on the 
principal plane of said semi-conductor substrate, and opening formed in said insulating layer so that said component 
electrode might be exposed at least. The semiconductor device equipped with the metal wiring layer continued and formed 
on said insulating layer from on said component electrode exposed to said opening, and the external electrode for being 
formed as said a part of metal wiring layer, and performing electrical installation with an external instrument 
[Claim 2] It is the semiconductor device which said plate has the top face where area is bigger than the rear face of said 
semi-conductor substrate, and the rear face of said semi-conductor substrate is joined to said top face in the 
semiconductor device according to claim 1, and is characterized by continuing and forming said insulating layer in the top 
face of said plate from on the principal plane of said semi-conductor substrate. 

[Claim 3] It is the semiconductor device characterized by forming said external electrode among said insulating layers in a 
semiconductor device according to claim 2 on the field except the part on the principal plane of said semi-conductor 

[aalm^Iflt is the semiconductor device which said plate has conductivity and is characterized by connecting electrically 
said a part of metal wiring layer [ at least ] with said plate in the semiconductor device of any one publication among 

claims 1-3. r r j ■ j *u 

[Claim 5] The semiconductor device characterized by the include angle formed of the side face of said opening and the 
top face of said insulating layer being an obtuse angle in the semiconductor device of any one publication among claims 1 

4. . X .1 ■ u • 

[Claim 6] It is the semiconductor device characterized by the cross-section configuration of said opening being a 
configuration by which the acute-angle part was beveled in the semiconductor device of any one publication among claims 

1-4. . . 

[Claim 7] It is the semiconductor device with which said metal wiring layer is characterized by the part moving in a zigzag 

direction once [ at least ] in a semiconductor device any one of claims 1-6. 

[Claim 8] It is the semiconductor device characterized by to have formed said insulating layer on said insulating layer so 
that said metal wiring layer might be covered, to have equipped it with the protective coat which has the property which 
crawls a conductive ingredient in the semiconductor device of any one publication among claims 1-7. to have equipped 
said protective coat with opening to which said some of external electrodes [ at least ] are exposed, and to equip with at 
least one external electrode terminal said external electrode exposed in said opening. 

[Claim 9] It is the semiconductor device characterized by being constituted with the metal ball prepared so that said 
external electrode terminal might touch said external electrode in a semiconductor device according to claim 8. 
[Claim 10] It is the semiconductor device characterized by being constituted by the conductive projection prepared so 
that said external electrode terminal might touch said external electrode in a semiconductor device according to claim 8. 
[Claim 1 1] The semiconductor device with which said some of external electrodes [ at least ] exposed in said opening are 
characterized by functioning as said external electrode terminal in a semiconductor device according to claim 8. 
[Claim 12] It is the semiconductor device which said semi-conductor substrate equips the field except the field in which 
said component electrode is located among the principal plane with the passivation film for protecting a semi-conductor 
substrate in the semiconductor device of any one publication among claims 1-11, and is characterized by forming said 
insulating layer on said passivation film. 

[Claim 13] The 1st process which carries on a plate the semi-conductor substrate which has the component electrode 
electrically connected to a semiconductor device and said semiconductor device. The 2nd process which forms an 
insulating layer on said plate so that said semi-conductor substrate may be covered. The 3rd process which forms opening 
to which the part located on said component electrode among said insulating layers is removed alternatively, and said 
component electrode is exposed. The manufacture approach of a semiconductor device equipped with the 4th process 
which forms a metal wiring layer with the part which functions as an external electrode for continuing on said insulating 
layer from on said component electrode exposed to said opening, and performing electrical installation with an external 

instrument - ^ . l. u- u 

[Claim 14] It is the manufecture approach of the semiconductor device characterized by having further the process which 
said 1-4th processes are performed in the manufacture approach of a semiconductor device according to claim 13 using 
the semi-conductor substrate of a wafer condition, and is separated from the semi-conductor substrate of said wafer 
condition for every semiconductor chip after said 4th process. 

[Claim 15] It is the manufacture approach of the semiconductor device characterized by performing the process separated 
from the semi-conductor substrate of a wafer condition for every semiconductor chip before said 1st process in the 
manufacture approach of a semiconductor device according to claim 13. and peri^orming said 1-4th processes using said 
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semiconductor chip. 

[Claim 16] It is the manufecture approach of the semiconductor device characterized by said 3rd process forming said 
opening so that the include angle formed of the side fece of said opening and the top face of said insulating layer may 
serve as an obtuse angle in the manufacture approach of the semiconductor device any one publication among claims IS- 
IS. 

[Claim 1 7] It is the manufacture approach of the semiconductor device characterized by said 4th process forming said 
metal wiring layer so that said a part of metal wiring layer may be made to move in a zigzag direction once [ at least ] in 
the manufacture approach of the semiconductor device any one publication among claims 13-16. 
[Claim 18] In the manufacture approach of a semiconductor device according to claim 13 to 17 said 3rd process By 
removing partially the field located on said plate among said insulating layers Said 4th process is the manufacture 
approach of the semiconductor device characterized by including further the process which continues on said insulating 
layer from on said plate exposed to said opening, and forms said metal wiring layer, including further the process which 
forms opening to which said some of plates [ at least ] are exposed. 

[Claim 19] It is the manufacture approach of the semiconductor device characterized by said 4th process including further 
the process which forms the protective coat which protects said metal wiring layer on an insulating layer so that the field 
except the field in which said external electrode is located among said metal wiring layers after forming said metal wiring 
layer may be covered in the manufacture approach of the semiconductor device any one publication among claims 13-18. 
[Claim 20] It is the manufecture approach of the semiconductor device characterized by equipping said 4th process with 
the process which carries the metal ball which functions as an external electrode terminal on said external electrode after 
forming said metal wiring layer further in the manufacture approach of the semiconductor device any one publication 
among claims 13-19. 

[Claim 21] The manufacture approach of the semiconductor device characterized by having arranged the inspection board 
which has a connectabte terminal electrically in said external electrode after said 4th process to said external electrode, 
and having further the process which inspects said semiconductor device in the manufacture approach of the 
semiconductor device any one publication among claims 13-20. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device and its manufacture approach. The 
semiconductor integrated circuit section especially used for information communication equipment, the electronic 
equipment for office work. etc. is built in, and it has connection wiring with an external terminal etc. further, and is related 
with the semiconductor device in which high density assembly is possible, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, properties, such as a miniaturization, densification. and a raise in heat 
dissipation, are demanded of the semiconductor device which contained the semiconductor integrated circuit section with 
the miniaturization of electronic equipment, and advanced features. The semiconductor device using a package called T- 
BGA (tape ball grid array) using a TAB tape is developed in order to meet this demand. 

[0003] Hereafter, the conventional semiconductor device using T-BGA is explained, referring to drawing 10 . This 
semiconductor device is indicated by JP,9-302376,A. 

[0004] Drawing 10 shows the cross section of the conventional semiconductor device which used T-BGA. This 
semiconductor device is having structure equipped with the semiconductor chip 101 which contains a semiconductor 
device, the flexibility sheet-like wiring circuit sheet 102, and the metal plate 107. The semiconductor chip 101 and the 
wiring circuit sheet 102 are stuck on the metal plate 107 through the adhesion sheet 103. 

[0005] The component electrode 105 electrically connected with the semiconductor device is formed in the principal plane 
of a semiconductor chip 101. The circuit pattern is formed in the interior of the wiring circuit sheet 102, and the electrode 
108 connected to the circuit pattern is formed in the front face of the wiring sheet 102. From the electrode 108. the 
partial lead 104 is extended and the partial lead 104 is electrically connected with the component electrode 105. 
[0006] The solder ball 109 is laid in the electrode 108. An electrode 108 is electrically connectable in an external 
instrument through the solder ball 109. In order to protect a semiconductor chip 101 and the partial lead 101. the 
perimeter of a semiconductor chip 101 is covered by closure resin 106. 

[0007] Next, the manufacture approach of the conventional semiconductor device is explained. First, the partial lead 104 
of the wiring circuit sheet 102 is connected to the component electrode 105 of a semiconductor chip 101. This connection 
is made by the thermocompression bonding usually used by the "TAB" (tape automated bonding) activity, or the 
ultrasonic-bonding technique. 

[0008] Next, after applying closure resin 106 so that a semiconductor chip 101 and the partial lead 104 may be covered, 
closure resin 106 is stiffened. Subsequently, a semiconductor chip 101 and the wiring circuit sheet 102 are joined to the 
metal plate 107 through the adhesion sheet 103. Then, after carrying the solder ball 109 in an electrode 108. fused 
junction of the solder ball 109 is carried out. The conventional semiconductor device is manufactured according to such a 
process. 

[0009] In the above-mentioned conventional semiconductor device, since the electrode 108 of a large number formed 
two-dimensional on the wiring circuit sheet 102 is electrically connectable with an external electrode through the solder 
ball 109, it becomes possible to attain the miniaturization of information communication equipment, the electronic 
equipment for office work. etc. Furthermore, by having the metal plate 107, the surface smoothness of an electrode 108 
can be maintained and the heat dissipation nature of a semiconductor chip 101 can be raised. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there is a problem that a manufacturing cost is high in the above- 
mentioned conventional semiconductor device. The reason is that it causes increase of a manufacture man day since it is 
necessary to produce the wiring circuit sheet 102 beforehand. Moreover, wiring circuit sheet 102 the very thing is 
expensive, and it is because it is necessary to arrange a highly efficient mounter (loading facility) joining the wiring circuit 
sheet 102 on the metal plate 107 so. and facility cost becomes high further. 

[0011] Moreover, the problem of being difficult has also connected the partial lead 104 and the component electrode 105. 

This is because the width efface and thickness of the partial lead 104 become small when connecting detailed wiring, so 

the configuration of the partial lead 104 stops stabilizing. It will originate in the difficulty of connection, a manufacturing 

cost will increase, and the dependability of the semiconductor device after connection will fall further. 

[0012] This invention is made in view of these many points, the main purpose is excellent in dependability, high density 

assembly is possible, and it is in offering the low semiconductor device and its manufacture approach of a manufecturing 

cost 

[0013] 

[Means for Solving the Problem] The semi-conductor substrate with which, as for the semiconductor device of this 
invention, the semiconductor device is arranged. The plate joined to the rear face of said semi-conductor substrate, and 
the component electrode which is arranged on the principal plane of said semi-conductor substrate, and is electrically 
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connected to said semiconductor device. The insulating layer formed on the principal plane of said semi-conductor 
substrate, and opening formed in said Insulating layer so that said component electrode might be exposed at least. It was 
formed as a part of metal wiring layer continued and formed on said insulating layer from on said component electrode, and 
said metal wiring layer, and has the external electrode for performing electrical installation with an external instrument. 
[0014] In the semiconductor device of this invention, the metal wiring layer connected with a component electrode 
prepares in one also including an external electrode, and serves as structure which can be formed by carrying out 
patterning of the metal membrane which is that of ******** and was deposited on the insulating layer. Therefore, the 
fecility for doing a junction activity with the wiring circuit sheet used with the above-mentioned conventional 
semiconductor device and a wiring circuit sheet, and a component electrode is unnecessary. 

[0015] Moreover, since the semiconductor device of this invention has the structure which can form a metal wiring layer 
and an external electrode on a semi-conductor substrate after arranging a semi-conductor substrate in a plate 
beforehand, the process which joins a wiring circuit sheet to a plate is unnecessary, and it is not necessary to use a 
loading facility of the high performance which has a high alignment precision. 

[0016] Even if it faces manufacture, the process which connects the partial lead and component electrode in the 
production process of the conventional semiconductor device by thermocompression bonding becomes unnecessary. 
Therefore, it becomes possible to avoid reduction of a manufacturing facility or a manufacture man day. and the difficulty 
of connection, and reduction of a manufacturing cost can be aimed at. 

[0017] Furthermore, if said insulating layer is formed using a low elastic-modulus ingredient (an elastic modulus is two or 
less [ 2000kg //mm ]). since the external electrode of a metal wiring layer is formed on the insulating layer, the stress 
added to the connection of a wiring substrate and a semiconductor device according to the coefficient-of-thermal- 
expansion difference of a wiring substrate and a semiconductor device after mounting to a wiring substrate (mother board) 
is absorbed by the elasticity of an insulating layer. That is. the high semiconductor device of the relaxation function of 
stress is realizable. 

[0018] Since rt becomes the structure which can form a metal wiring layer even if a semi-conductor substrate continues 
being In a wafer condition, a production process can be simplified. Said semi-conductor substrate In said semiconductor 
device may be in the chip condition which gave up even if it was in the wafer condition, and was started from the wafer. 
[0019] In said semiconductor device, said plate has the top face where area is bigger than the rear face of said semi- 
conductor substrate, and the rear face of said semi-conductor substrate is joined to said top face, and said Insulating 
layer may be continued and formed in the top face of said plate from on the principal plane of said semi-conductor 
substrate. 

[0020] In said semiconductor device, said external electrode may be formed among said insulating layers on the field 
except the part on the principal plane of said semi-conductor substrate. Moreover, said plate has conductivity and said a 
part of metal wiring layer [ at least ] may be electrically connected with. said plate. 

[0021] As for the include angle formed of the side face of said opening, and the top face of said insulating layer, in said 
semiconductor device, it is desirable that it is an obtuse angle. Or as for the cross-section configuration of said opening, rt 
is desirable that it is the configuration by which the acute-angle part was beveled. Moreover, it is desirable that it is the 
configuration in which some metal wiring moves in a zigzag direction once [ at least ]. 

[0022] Since it is avoidable that big stress is concentrated and Impressed to a part of metal wiring layer by these either, 
an open circuit of a metal wiring layer etc. can be prevented and the dependability of a semiconductor device improves. 
[0023] In said semiconductor device, it is desirable opening to which it is formed so that said metal wiring layer may be 
covered, and the protective coat which has the property which crawls a conductive ingredient, and said protective coat 
are penetrated, and said some of external electrodes [ at least ] of said metal wiring layer are exposed, and to have at 
least one external electrode terminal further on said external electrode. 

[0024] While this maintains normal connection relation without the electric short circuit between the wiring electrode on a 
wiring substrate, and a metal wiring layer etc.. the good semiconductor device of the mounting nature to a wiring substrate 
top is realizable. 

[0025] The metal ball prepared so that said external electrode might be touched may constitute said external electrode 
terminal in said semiconductor device, and the conductive projection prepared so that said external electrode might be 
touched may constitute it. Moreover, said some of exposed external electrodes [ at least ] can also be operated as said 
external electrode terminal. 

[0026] In said semiconductor device, on said semi-conductor substrate, opening of the upper part of said component 
electrode is carried out and it is formed, and the passivation film for protecting a semiconductor device can be prepared 
further, and said insulating layer can be formed on said passivation film. Thereby, the semiconductor device superior to 
that of dependability is realizable. 

[0027] The 1st process which carries on a plate the semi-conductor substrate which has the component electrode by 
which the manufacture approach of the semiconductor device by this invention is electrically connected to a 
semiconductor device and said semiconductor device. The 2nd process which forms an insulating layer on said plate so 
that said semi-conductor substrate may be covered. The 3rd process which forms opening to which the field located 
above said component electrode among said insulating layers is removed alternatively, and said component electrode is 
exposed. It continued on said insulating layer from on said component electrode exposed to said opening, and has the 4th 
process which forms a metal wiring layer with the part which functions as an external electrode for performing electrical 
installation with an external instrument. 

[0028] Since the metal wiring layer connected with a component electrode can be formed in one by this approach also 
including an external electrode, it becomes possible to form a metal wiring layer by carrying out patterning of the metal 
membrane deposited on the insulating layer. Therefore, the facility for doing a junction activity with the wiring circuit sheet 
used with the above-mentioned conventional semiconductor device and a wiring circuit sheet and a component electrode 
is unnecessary. 

[0029] Moreover, since according to this manufacture approach a metal wiring layer and an external electrode can be 
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formed on a semi-conductor substrate after arranging a semi-conductor substrate in a plate beforehand, the process 
which joins a wiring circuit sheet to a plate is unnecessary, and it is not necessary to use a loading facility of the high 
performance which has a high alignment precision. 

[(X)30] Even if it faces manufacture, the process which connects the partial lead and component electrode in the 
production process of the conventional semiconductor device by thermocompression bonding etc. becomes unnecessary. 
Therefore, reduction of a manufacturing facility or a manufacture man day can be aimed at. 

[0031] Moreover, since a component electrode and a metal wiring layer are electrically connectable only by forming a 
metal wiring layer on a component electrode, the difficulty at the time of connecting a partial lead and a component 
electrode is not produced like the conventional semiconductor device. Therefore, a manufacturing cost can be reduced 
while being able to simplify the production process of a semiconductor device. 

[0032] In the manufacture approach of said semiconductor device, it is desirable to add further the process which 
performs said 1st [ the ] - the 4th process using a semi-conductor substrate with a wafer, and separates said wafer for 
every semiconductor chip after said 4th process, 

[0033] Since the insulating-layer metallurgy group wiring layer in many chip fields etc. is formed by this approach with the 
wafer before separating into a chip, a manufacturing cost can be reduced sharply. 

[0034] In the manufacture approach of said semiconductor device, it may have further the process which separates a 
wafer for every semiconductor chip before said 1st process, and said 1st [ the ] - the 4th process may be performed 
using the semi-conductor substrate of a chip condition. 

[0035] In the manufacture approach of said semiconductor device, it is desirable to make it the include angle formed of 
the side face of said opening and the top face of said insulating layer serve as an obtuse angle at said 3rd process. 
Moreover, said a part of metal wiring layer may be made to form at said 4th process, in the manufacture approach of said 
semiconductor device, so that it may move in a zigzag direction once [ at least ]. 

[0036] By this approach, the semiconductor device which was excellent in dependability with few open circuits etc. can be 
manufactured. 

[0037] In the manufacture approach of said semiconductor device, it is desirable to form opening which removed said 

elastic layer partially at said 3rd process, so that said some of plates may be exposed at least among said insulating layers, 

to cover said insulating layer from said plate exposed to said opening, and to form said metal wiring layer. 

[0038] Since a plate is electrically connected with metal wiring through a metal wiring layer by this approach, heat 

dissipation nature is good and can manufacture the semiconductor device which was excellent in electromagnetic shielding 

nature. 

[0039] In the manufacture approach of said semiconductor device, it is desirable to have the process which forms a wrap 
protective coat for said metal wiring layer except said some of external electrodes [ at least ] after said 4th process. 
[0040] By this approach, the semiconductor device which can make easily and quickly connection between the external 
electrode of a semiconductor device and wiring of a wiring substrate using connection members, such as solder, can be 
manufactured. 

[0041] In the manufacture approach of said semiconductor device, it is desirable to have further the process which carries 
a metal ball on said external electrode of said metal wiring layer. 

[0042] By this approach, the semiconductor device which can perform mounting on a wiring substrate very quickly using a 
metal ball can be manufactured. 

[0043] In the manufacture approach of said semiconductor device, after said 4th process, the inspection board which has 
a connectable terminal electrically in said external electrode may be arranged to said semiconductor device, and you may 
have further the process which inspects said semiconductor device. If an insulating layer is especially formed using a low 
elastic-modulus ingredient (an elastic modulus is two or less [ 2000kg //mm ]), a semiconductor device can be inspected 
absorbing height dispersion of an external electrode and maintaining positive connection by this approach, since the stress 
which joins a metal wiring layer through an external electrode in the case of inspection is absorbable with an insulating 
layer. 
[0044] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt by this invention is explained, referring to 
drawing 3 from drawing 1 . Drawing 1 (a) is the perspective view in which carrying out opening of some solder resist film, 
and showing the semiconductor device concerning this operation gestalt and drawing 1 (b) is the sectional view of the 
semiconductor device concerning this operation gestalt. 

[0045] The illustrated semiconductor device is having structure equipped with the semi-conductor substrate 10. the plate 
60 joined to the rear face of a semi-conductor substrate, the insulating layer 20 formed on the principal plane of the semi- 
conductor substrate 10, and the metal circuit pattern 33 formed on the insulating layer 20. The metal circuit pattern 33 
consists of the contact section 30, metal wiring 31, and a land 32, and these may be formed from the same metal layer. On 
the land 32. the metal ball 40 which functions as an external electrode terminal is laid. Moreover, on the insulating layer 20, 
the solder resist 50 is formed so that the metal circuit pattern 33 may be covered. 

[0046] The semiconductor integrated circuit constituted by semiconductor devices, such as a transistor, is formed in the 
semi-conductor substrate 10. The component electrode 11 electrically connected with the semiconductor device is 
arranged by the principal plane of the semi-conductor substrate 10. As for fields other than component electrode 1 1. it is 
desirable among the principal planes of the semi-conductor substrate 10 to be covered with the passivation film (un- 
illustrating) for protecting a semiconductor device. Although this operation gestalt shows the semi-conductor substrate 10 
of the chip condition started from the wafer, the semi-conductor substrate 10 may be in a chip condition, or may be in a 
wafer condition. 

[0047] The contact section 30 is formed on the component electrode 11. Suppose that the field of a semi-conductor 
substrate principal plane in which the contact section 30 is formed in this specification is called the electrode disposition 
field 15. With this operation gestalt, the electrode disposition field 15 is established in the periphery section of a semi- 
conductor substrate principal plane. In addition, it is necessary to form the electrode disposition field 15 no sides of the 
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periphery section of a principal plane. Moreover, the electrode disposition field 15 may be established in the center section 
instead of the periphery section of the principal plane. 

[0048] On the field except the contact section 30, an insulating layer 20 is formed among the principal planes of the semi- 
conductor substrate 10. About 5-150 micrometers of thickness of the insulating layer 20 in this operation gestalt are 
about 10-70 micrometers preferably, for example. Moreover, the lower one of the elastic modulus of an insulating layer 20 
is desirable, and it can prevent and control generating of the thermal stress which originates in the difference In a 
coefficient of thermal expansion between a semi-conductor substrate and the wiring substrate which mounted the 
semiconductor device by forming an insulating layer 20 using a low elastic-modulus ingredient 100-700kg (Young's 
modulus)/mm of 10-1000kg /of elastics modulus of the insulating layer 20 in this operation gestalt is within the limits of 2 
still more preferably within the limits of 2 mm preferably within the limits of 1 0-2000kg/mm2. The coefficient of linear 
expansion of an insulating layer 20 is within the limits of 100-60 ppm/degree C still more preferably within the limits of 10- 
100 ppm/degree C preferably within the limits of 5-200 ppm/degree C. Moreover, the product of the coefficient of linear 
expansion of an insulating layer 20 and an elastic modulus (Youngs modulus) is within the limits of 1000 - 42000(kg/mm2) 
- (ppm/degree C) still more preferably preferably within the limits of 100 - 100000(kg/mm2) - (ppm/degree C) within the 
limits of 50 - 200000(kg/mm2) - (ppm/degree C). The range about these insulating layers 20 may be applied also in each 
below-mentioned operation gestalt. 

[0049] The insulating layer 20 has the opening 25 to which the component electrode 11 is exposed, and the insulating 
layer 20 of the opening 25 neighborhood has the wedge-like ramp which results in the principal plane of the semi- 
conductor substrate 10. In other words, the include angle formed of the side face 22 in which the configuration of opening 
25 is specified, and the top face 23 of an insulating layer 20 is an obtuse angle, and the include angle formed of a side face 
22 and the principal plane of the semi-conductor substrate 10 is an acute angle. 

[0050] The contact section 30 is formed in the pars basilaris ossis occipitalis of opening 25. The metal wiring 31 is 
connected to the contact section 30. The metal wiring 31 is continued and formed on a side face 22 and a top face 23, 
and is connected to the land 32. A land 32 functions as an external electrode for outputting and inputting the signal which 
flows between the semiconductor device in the semi-conductor substrate 10, and an external instrument. 
[0051] On the field except the field in which it strikes insulating-layer 20 and a land 32 is located, the solder resist 50 is 
formed so that the metal circuit pattern 33 may be covered. The metal ball 40 which functions as an external electrode 
terminal is joined to the land 32 exposed from the solder resist 50. 

[0052] The plate 60 is joined to the rear face of the semi-conductor substrate 10 through the adhesion sheet 61. The 
quality of the material of a plate 60 may be a metal, or may be an insulating material like a ceramic. As a metal, copper etc. 
can be used, for example. As an insulating material, an alumina etc. can be used, for example. Moreover, an parallel 
monotonous plate can be suitably used as a plate 60. By the ability using an parallel monotonous plate, when carried in a 
wiring substrate using a mounting machine, adsorbing becomes easy, and the effectiveness that the KOPURA nullity 
(surface smoothness) of the metal ball 40 is excellent can be acquired. 

[0053] About 50-1000 micrometers of thickness of a plate 60 are about 150-500 micrometers preferably, for example. The 
thermal conductivity of a plate 60 is within the limits of 200 - 500 W/mK preferably within the limits of 30 - 700 W/mK. 
[0054] Moreover, the coefficient of linear expansion of a plate 60 is within the limits of 10-20 ppm/degree C preferably 
within the limits of 5-30 ppm/degree C. 5000-20000kg (Young s modulus)/mm of elastics modulus of a plate 60 is within 
the limits of 2 preferably within the limits of 1 000-30000kg/mm2. 

[0055] The metal wiring 31 is formed on the insulating layer 20 at the semiconductor device concerning this operation 
gestalt. For this reason, when a semiconductor device is mounted on wiring substrates, such as a printed circuit board, 
even if stress, such as thermal stress produced with heating and cooling of a semiconductor device, is impressed to the 
metal wiring 31. this stress can be eased by the insulating layer 20. Consequently, an open circuit of the metal wiring 31 
can be prevented and the semiconductor device which was excellent in dependability can be realized. 
[0056] Moreover, the land 32 used as an external electrode is arranged above the semi-conductor substrate principal 
plane two-dimensional. For this reason, it becomes possible to prepare many external electrodes in a narrow area. 
Furthermore, since between the contact section 30 and lands 32 is connected with the metal wiring 31 in which pattern 
formation is possible, it is small, and is a thin shape, and the semiconductor device which can respond to many pin-ization 
can be realized. 

[0057] And the connection terminal (land 32) of the component electrode 11 and the exterior was not connected with the 
partial lead used with the conventional technique, but the component electrode 1 1 and the land 32 are connected by 
etching etc. the metal wiring 31 in which patterning is possible. Therefore, it is suitable for micro processing and the 
semiconductor device which can respond to many pin-ization can be realized. 

[0058] Furthermore, since the metal ball 40 is formed on the land 32, the process which carries a semiconductor device in 
wiring substrates, such as a printed circuit board, can be performed very simply and quickly. Moreover, the thermal stress 
generated from the metal ball 40 is absorbable with an insulating layer 20. 

[0059] Since the insulating layer 20 has the wedge-like ramp in the opening 25 neighborhood, it is avoidable that big stress 
is concentrated and impressed to some metal wiring 31 formed on an insulating layer 20. For this reason, it becomes 
possible to prevent an open circuit of the metal wiring 31. Moreover, since it becomes easy to perform exposure etc. to 
the side face 22 of opening 25, formation of the metal wiring 31 on a side face 22 becomes easy. Furthermore, since the 
plate 60 is joined to the rear face of the semi-conductor substrate 10, the semiconductor device excellent in heat 
dissipation nature is realizable. 

[0060] Next, the manufacture approach of the semiconductor device concerning this operation gestalt is explained, 
referring to drawing 2 (a) - (e) and drawing 3 (a) - (d). Drawing 2 (a) - (e) and drawing 3 R> 3 (a) - (d) is a process 
sectional view for explaining the production process for realizing structure of the semiconductor device shown in drawing 1 
(a) and (b). 

[0061] First, the semi-conductor substrate 10 with which semiconductor devices (un-illustrating), such as a transistor, 
were formed is prepared. The component electrode 1 1 is arranged by the principal plane of the semi-conductor substrate 
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10. and. as for fields other than component electrode 11. being covered by the passivation film (un-illustrating) is desirable 
among the principal planes of the semi-conductor substrate 10. 

[0062] Next, as shown in drawing 2 (a), a plate 60 is stuck and aligned with the rear face of the semi-conductor substrate 
10 through the adhesion sheet 61. Even if the adhesion sheet 61 is thermosetting resin and it is thermoplastic resin, it is 
not cared about Moreover, the adhesion sheet 61 does not need to be a sheet-like and may be liquefied resin. 
[0063] Lamination of the semi-conductor substrate 10 and a plate 60 can be performed even if it does not use the high 
loading equipment of alignment precision. With this operation gestalt. in order to form the metal circuit pattern 33 on an 
insulating layer 20. it is not necessary to use loading equipment with a high alignment precision which was required of the 
Prior art. 

[0064] Next, the insulating material (thickness about, for example. 20 micrometers) which has photosensitivity is applied 
on the principal plane of the semi-conductor substrate 10. and an insulating layer 20 is formed by drying. In addition, when 
a semiconductor device is mounted in a wiring substrate, in order to mitigate the thermal stress which joins a 
semiconductor device, the thicker one of the thickness of an insulating layer 20 is good in the range which does not have 
trouble in the process after a spreading process. For example, you may be 100 micrometers and may be about 1mm. 
[0065] Next, exposure and development are performed one by one to an insulating layer 20. and as shown in drawing 2 (b), 
opening 25 is formed by removing the part located above the component electrode 1 1 among insulating layers 20. When 
forming opening 25. it is desirable to use not parallel light but the diffused light (for the scattered light to be included) in an 
exposure process. By using the diffused light, as the side face 22 of opening 25 is made to incline to the principal plane of 
the semi-conductor substrate 10. opening 25 can be formed. 

[0066] Thus, the side face 22 of opening 25 and the top face 23 of an insulating layer 20 are making the obtuse angle, and. 
as for the cross-section configuration of the formed opening 25. the side face 22 and the principal plane of the semi- 
conductor substrate 10 are making the acute angle. Thus, it becomes easy to form the metal wiring 31 on a side face 22. 
and it is hard coming to disconnect the metal wiring 31 by connecting a side face 25 and a top face 23 smoothly rather 
than preparing a level difference. 

[0067] As an insulating layer 20 which has photosensitivity, although polymers, such as ester bond mold polyimide and 
acrylate system epoxy, are mentioned, for example, a low elastic modulus is shown, and especially if it is the film which has 
insulation, it will not be limited. 

[0068] In addition, the ingredient which dried the liquefied ingredient and did not form an insulating layer 20, but was 
beforehand formed in the shape of a film can also be used as an insulating layer 20. In that case, after sticking and uniting 
the film-like insulating layer 20 with the principal plane of the semi-conductor substrate 10. the component electrode 11 
can be exposed by performing an exposure process and a development process and forming opening 25 in the insulating 
ingredient film 21. 

[0069] Moreover, the insulating material which does not have photosensitivity can also be used as an insulating material 
which constitutes an insulating layer 20. What is necessary is just to make it exposed [ the component electrode 11 ] by 
mechanical processing by laser or the plasma, or chemical processing of etching etc., in using the insulating material which 
does not have photosensitivity. 

[0070] Next, as shown in drawing 2 (c). the thin film metal layer 12 is formed on an insulating layer 20 and the component 
electrode 11. For example, after depositing Ti film (thickness about, for example. 0.2 micrometers) on an insulating layer 
20 and the component electrode 11, the thin film metal layer 12 is formed by depositing Cu film (thickness: about 0.5 
micrometers) on Ti film. As for the thickness of the thin film metal layer 12. it is desirable that it is within the limits of 0.5- 
1.0 micrometers from a viewpoint of covering nature (coverage). The thin film metal layer 12 is formed using a vacuum 
deposition method, the sputtering method, a CVD method, or a nonelectrolytic plating method. 

[0071] Next, as shown in drawing 2 (d). the plating resist film 13 is formed on the thin film metal layer 12. After applying a 
positive type photosensitivity resist on the thin film metal layer 12. formation of the plating resist film 13 decomposes 
parts other than the pattern section of a request of a finishing product among this resist, and is performed by 
subsequently removing the desired pattern section. In addition, it cannot be overemphasized that it may replace with a 
positive type photosensitivity resist, and the plating resist film 13 may be formed using a negative-mold photosensitivity 
resist. 

[0072] Then, as shown in drawing 2 (e). the thick-film metal layer 14 is alternatively formed on the part in which the 
plating resist film 13 is not formed among the thin film metal layers 12. The thick-film metal layer 14 consists for example, 
of Cu film (thickness about, for example, 20 micrometers), for example, is formed using the electrolysis galvanizing 
method. As for the thickness of the thick-film metal layer 14. it is desirable that it is within the limits of 10-40 
micrometers from a viewpoint of wiring resistance. 

[0073] Next, as shown in drawing 3 (a), the plating resist film 13 is disassembled and removed. Then, if overall etching is 
carried out using the etching reagent (EDTA solution [ as opposed to / For example, / a cupric-chloride solution and Ti 
film ] to Cu film) which can dissolve the thin film metal layer 12 and the thick-film metal layer 14 as shown in drawing 3 
(b). the metal circuit pattern 33 which the thin film metal layer 12 with thickness thinner than the thick-film metal layer 14 
precedes, and is removed, consequently consists of the contact section 30. metal wiring 31. and a land 32 will be formed. 
[0074] In addition, after removing the plating resist film 13. the etching-resist film which uses a photolithography technique 
and has a desired pattern configuration may be formed, and the thick-film metal layer 14 may be protected with this 
etching-resist film. 

[0075] Next, after applying a solder resist on an insulating layer 20 so that the metal circuit pattern 33 may be covered as 
shown in drawing 3 (c), the upper part of a part in which a land 32 is located among solder resists is removed using a 
photolithography technique, a land 32 is exposed, and the solder resist film 50 is formed by it It is protected from the 
solder which the contact section 30 and the metal wiring 31 fused with the solder resist film 50. 
[0076] Next as shown in drawing 3 (d), the metal ball 40 which consists of solder, copper by which solder plating was 
carried out. nickel, etc. is laid on a land 32. and fused junction of the metal ball 40 and the land 32 is carried out By 
performing such a process, the semiconductor device concerning this operation gestalt can be manufactured. 



http://wvvw4.ipdl.ncipi.go jp/cgi-bin/tran.web,cgi.ejje 



2005/11/18 



JP.2001-P07252,A [DETAILED DESCRIPTION] 



6/8 ^— V 



[0077] In addition, although Cu was used as an ingredient which constitutes the thin film metal layer 12 and the thick-film 
metal layer 14 from this operation gestalt. it may replace with this and Cr. W. Ti/Cu. nickel, etc. may be used. Moreover, a 
metallic material different respectively constitutes the thin film metal layer 12 and the thick-film metal layer 14. and the 
etchant which etches only the thin film metal layer 12 alternatively may be used at a final etching process as shown in 
drawing 3 (b). 

[0078] In addition, after separating the semi-conductor substrate of a wafer condition to the semi-conductor substrate 10 
of a chip condition May make it form an insulating layer 20, the metal circuit pattern 33. the solder resist film 50. the metal 
ball 40. etc. on this semi-conductor substrate, and Moreover, after forming an insulating layer 20. the metal circuit pattern 
33. the solder resist film 50. the metal ball 40. etc. on the semi-conductor substrate of a wafer condition, this semi- 
conductor substrate may be separated to the semi-conductor substrate of a chip condition. Or after performing even one 
in the middle of the process which forms an insulating layer 20. the metal circuit pattern 33, the solder resist film 50. the 
metal ball 40. etc. on the semi-conductor substrate of a wafer condition of processes, this semi-conductor substrate is 
separated to the semi-conductor substrate of a chip condition, and it may be made to give the remaining process after 
that to the semi-conductor substrate of this chip condition. 

(2nd operation gestalt) The 2nd operation gestalt by this invention is explained, referring to drawing 4 (a) and (b). In order 
that drawing 4 (a) may explain the structure of the semiconductor device concerning this operation gestalt. it is the 
perspective view in which carrying out opening of the semiconductor device partially, and showing it, and drawing 4 (b) is 
the sectional view of the semiconductor device concerning this operation gestalt. 

[0079] As for the difference between this operation gestalt and the 1st operation gestalt a plate 60 has top-face 60a with 
a larger area than the rear face of the semi-conductor substrate 10. and the rear face of the semi-conductor substrate 10 
is joined to top-face 60a, and an insulating layer 20 is in the point currently continued and formed in top-face 60a of a 
plate 60 from on principal plane 10a of the semi-conductor substrate 10. Since other configurations are the same as that 
of the 1st operation gestalt, explanation is omitted. 

[0080] By continuing and forming the insulating layer 20 in top-fece 60a of a plate 60 from on principal plane 10a of the 
semi-conductor substrate 10. the land 32 which is an external electrode widely can be formed to the upper part of field 
60a of not only the principal plane 10a upper part of the semi-conductor substrate 10 but the plate 60. For this reason, 
spacing of each land 32 can be made larger than the semiconductor device concerning the 1st operation gestalt, and the 
number of a land 32 can also be made [ many ]. Therefore, also in these both case, when spacing of a component 
electrode is narrow, or when there is much number of an external electrode, the semiconductor device which can respond 
can be realized. 

[0081] As for the land 32 which is an external electrode, it is desirable to form among insulating layers 20 on the field 
except the part on principal plane 10a of the semi-conductor substrate 10. Thus, when the semiconductor device 
concerning this operation gestalt in which the land 32 was formed is mounted in a wiring substrate, the thermal stress 
which joins a joint (land 32) originates in the difference of the coefficient of thermal expansion between [ instead of / 
between a wiring substrate and the semi-conductor substrate 10 ] a wiring substrate and a plate 60 chiefly, and is 
generated. Therefore, the thermal stress which joins a joint can be prevented and controlled by choosing suitably the plate 
60 which has a desired coefficient of thermal expansion. Furthermore, if an insulating layer is formed using a low elastic- 
modulus ingredient it will also become possible to absorb the thermal stress which joins a joint with the elasticity of an 
insulating layer 20. 

[0082] Because of the purpose of aiming at mitigation of thermal stress, as for the coefficient of linear expansion of a 
plate 60, it is desirable that it is within the limits of 5-30 ppm/degree C, and it is more desirable that it is in within the 
limits which is 10-20 ppm/degree C. Moreover, the thermal conductivity of a plate 60 is within the limits of 200 - 500 
W/mK preferably within the limits of 30 - 700 W/mK for the purpose of raising heat dissipation nature. About 50-1000 
micrometers of thickness of a plate 60 are about 150-500 micrometers preferably, for example. Moreover, 5000-20000kg 
(Young s moduIus)/mm of elastics modulus of a plate 60 is within the limits of 2 preferably within the limits of 1000- 
30000kg/mm2. 

(3rd operation gestalt) The 3rd operation gestalt by this invention is explained, referring to drawing 5 (a) and (b). In order 
that drawing 5 (a) may explain the structure of the semiconductor device concerning this operation gestalt. it is the 
perspective view in which carrying out opening of the semiconductor device partially, and showing it and drawing 5 (b) is 
the sectional view of the semiconductor device concerning this operation gestalt. 

[0083] The difference between this operation gestalt and the 2nd operation gestalt is in the point that the opening 28 to 
which some plates 60 are exposed is formed in an insulating layer 20, and cover an insulating layer 20 from the plate 60 
exposed to opening 28. and the metal wiring 31 is formed. Since other configurations are the same as that of the 2nd 
operation gestalt, explanation is omitted. 

[0084] Opening 28 is formed by removing partially the field located on a plate 60 among insulating layers 20 using a well- 
known photolithography technique and an etching technique, for example. For the simplification reason of a production 
process, in case opening 28 forms opening 25, being formed in coincidence is desirable. In addition, opening 28 can also be 
formed using laser. 

[0085] Next for example, using the same approach as the above-mentioned operation gestalt, an insulating layer 20 can 
be covered from the exposed plate 60, and the metal wiring 31 can be formed. As for the plate 60 of this operation gestalt 
forming using a conductive ingredient is desirable, for example, copper etc. can be used suitably. 

[0086] By connecting electrically a plate 60 and the metal wiring 31 (wiring for touch-down), the semiconductor device 
excellent in heat dissipation nature and electromagnetic shielding nature is realizable. A reason excellent in heat 
dissipation nature is that the heat dissipation from principal plane 10a of the semi-conductor substrate 10 also becomes 
possible through the metal wiring 31 in addition to the heat dissipation from the rear face of the semi-conductor substrate 
10. A reason excellent in electromagnetic shielding nature is made to microstrip structure. 

[0087] In addition, although the plate 60 which has top-fece 60a with a larger area than the rear face of the semi- 
conductor substrate 10 was used with this operation gestalt. it is not limited to this but the plate 60 which has the same 
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or top-face 60a smaller than the area as the area of the rear face of the semi-conductor substrate 10 can also be used. 
In this case, what is necessary is just to form metal wiring in the side face of the semi-conductor substrate 10. in order to 
connect electrically a plate 60 and the metal wiring 31 (wiring for touch-down). 

(Other operation gestalten) With the above-mentioned operation gestalt. although the metal ball 40 was formed as an 
external electrode terminal on the land 32. it may replace with this, and as shown in drawing 6 (a), the conductive 
projection 41 may be formed. The conductive projection 41 can be formed on a land 32 using a well-known technique. The 
solder bump formed as an ingredient which constitutes the conductive projection 41 by carrying out printing fusion of the 
solder cream on a land 32. for example, the solder bump formed by dipping in melting solder, nickel / golden bump formed 
on the land 32 of electroless deposition are mentioned. However, it is not limited to these ingredients. 
[0088] By forming the conductive projection 41. the process which the time and effort which carries out sequential loading 
of the metal ball 40 requires on a land 32 becomes unnecessary, consequently the semiconductor device of low cost can 
be realized. 

[0089] Moreover, as shown in drawing 6 (b). the configuration of the land grid array (LGA) mold as which a land 32 is 
operated as an external electrode terminal may be adopted. In case the semiconductor device which adopted the 
configuration of a LGA mold is mounted on a wiring substrate, after applying a solder cream on the connection terminal of 
a wiring substrate, electric connection between a land 32 and the connection terminal on a wiring substrate can be easily 
made by carrying out a reflow etc. Since the process which carries out sequential formation of the metal ball 40 by using a 
land 32 as an external electrode terminal, and the process which forms the conductive projection 41 become unnecessary, 
cost can realize a semiconductor device with low mounting height low extremely. 

[0090] The above-mentioned operation gestalt showed the case where it had the shape of a wedge toward which the 
cross-section configuration of an edge 22 inclined to the principal plane of the semi-conductor substrate 10. As shown in 
drawing 7 (a), even if the boundary section 24 which constitutes the configuration of the shape of this wedge is a curve- 
like, as shown in drawing 7 (b), it may be a straight line-like. In addition, the boundary section 24 means the thing of the 
part which the metal wiring 31 formed on an edge 22 and an edge 22 touches. 

[0091] Moreover, the cross-section configuration of an edge 22 may be a configuration (namely, configuration which has 
the sloping side face) which beveled the acute-angle part as shown in drawing 7 (c) and (d). Drawing 7 (c) is beveling so 
that the corner section may turn into the keen level difference section. Drawing 7 (d) is beveling so that the corner 
section may turn into the roundish level difference section. 

[0092] The configuration which is shown in drawing 7 (c) and which beveled is formed as follows, for example. First, after 
depositing 1st layer 20a of an insulating layer 20 on the component electrode 11 located on the principal plane of the 
semi-conductor substrate 10, and the passivation film 16. side-face 22a which makes the principal plane and acute angle 
of the semi-conductor substrate 10 so that the component electrode 11 may be exposed is formed using a FOTORISO 
process. Side-face 22of this inclined 1st layer 20a a can be formed by controlling exposure conditions (focal point). 
[0093] Next. 2nd layer 20b which has side-face 22b which makes the principal plane and right angle of the semi-conductor 
substrate 10 is formed on 1st layer 20a. Then, 3rd layer 20c which has side-face 22c which makes the principal plane and 
acute angle of the semi-conductor substrate 10 is formed on 2nd layer 20b. Side-face 22of 3rd layer 20c c can also be 
formed by controlling exposure conditions (focal point). Thus, if the metal wiring 31 is formed so that the insulating layer 
20 which consists of formed 1st layer 20a, 2nd layer 20b, and 3rd layer 20c may be covered, the configuration (namely, 
configuration which has the sloping side face) which is shown in drawing 7 R> 7 (c) and which beveled will be acquired. The 
configuration which is shown in drawing 7 (d) and which beveled can also be formed according to the same process. 
[0094] By showing the cross-section configuration of an edge 23 in drawing 7 (a) - (d), it is avoided that big stress is 
concentrated and impressed to some metal wiring 31. For this reason, an open circuit of the metal wiring 31 etc. can be 
prevented and the dependability of a semiconductor device improves. 

[0095] In order to prevent an open circuit of the metal wiring 31. as shown in drawing 8 (a) and (b), the metal wiring 31 
may be formed so that some metal wiring [ at least ] 31 may move in a zigzag direction. That is. the metal wiring 31 can be 
formed so that it may have 1 time or the meandering section 27 which moved in a zigzag direction twice or more. 
[0096] As shown in drawing 8 (a), two or more meandering sections 27 may be formed on an insulating layer 20, and as 
shown in drawing 8 (b), they may be formed only on a ramp 26 among insulating layers 20. What is necessary is just to 
form the meandering section 27 so that it may become 1 cycle (amplitude: 75 micrometers) to die length of 200 
micrometers of the metal wiring 31 when width efface of the metal wiring 31 is set constant 50 micrometers. By forming 
the meandering section 27 in the metal wiring 31, stress, such as thermal stress added by heating, cooling, etc, of a 
semiconductor device, is absorbable in the meandering section 27. For this reason, an open circuit of metal wiring can be 
prevented and the semiconductor device whose dependability improved can be realized. 

[0097] Next, the operation gestalt of further others by this invention is explained, referring to drawing 9 . According to this 
operation gestalt. a semiconductor device can be inspected on wafer level. Drawing 9 R> 9 is the sectional view fracturing 
and showing some semiconductor devices of the wafer condition at the time of inspection of the semiconductor device 
concerning this operation gestalt. 

[0098] As shown in drawing 9 . the inspection board 71 electrically connected to test equipment 70 equipped with the 
power source and the signal generator, or the output-signal detector is arranged on the semiconductor device 80 of a 
wafer condition. The inspection board 71 is equipped with many contact terminals 72 for making electric connection on the 
metal ball 40 which is the external electrode terminal of a semiconductor device 80. 

[0099] The contact terminal 72 is arranged in the condition of having turned caudad at the inspection board 71. alignment 
of the contact terminal 72 and the metal ball 40 is carried out so that phase opposite may be carried out, and both 
pressurize and it is in contact with them. In addition, in the inspection board 71. wiring (un-illustrating) for connecting test 
equipment 70 and the contact terminal 72 electrically is prepared. 

[0100] the insulating layer 20 which functions as a buffer even if dispersion is in the height of the metal ball 40, and the 
height of the contact terminal 72 according to this operation gestalt — therefore, the dispersion is absorbable. 
Consequently, the metal ball 40 and the contact terminal 72 can be contacted certainly, and inspection of the 
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semiconductor device in wafer level can be ensured. Moreover, since spacing of each nnetal ball 40 is larger than spacing 
of each component electrode 1 1. it also has the advantage that it becomes easy to form wiring (un-illustrating) of the 
inspection board 71. 

[0101] With this operation gestatt. the contact terminal 72 and the metal ball 40 are contacted using the contact terminal 
72 of the shape of a land formed by plating or print processes on the inspection board 71. For the purpose of making more 
reliable contact for the metal ball 40 and the contact terminal 72, the conductive liner sheet and spring probe which have 
conductivity in a perpendicular chisel may be interposed between the contact terminal 72 and the metal ball 40. 
[0102] Furthermore, it is also possible by heating a semiconductor device 80 to predetermined temperature to conduct 
burn-in inspection. However, when conducting inspection in elevated temperatures, such as burn-in inspection, it is 
desirable to use a semi-conductor substrate, and the near glass base material and ceramic base material of a coefficient 
of thermal expansion for the inspection board 71. 

[0103] In addition, after separating the semi-conductor substrate of a wafer condition for each chip, a semiconductor 

device may be inspected where metal wiring and an external electrode terminal are prepared. 

[0104] 

[Effect of the Invention] The semiconductor device of this invention has the structure which can be formed also on the 
semi-conductor substrate of a wafer, and is a small thin semiconductor device. Moreover, it is not connection of the 
electrode by the partial lead used with the conventional technique, and connects with a component electrode and an 
external electrode by the metal wiring layer. For this reason, it is the semiconductor device which fits micro processing 
and can respond to many pins. Furthermore, by making an insulating layer into a substrate, since the metal wiring layer 
united with the external electrode is formed on it, an open circuit of metal wiring can be prevented. Moreover, by forming 
an insulating layer with a low elastic-modulus ingredient the thermal stress of an external electrode can be buffered and 
the dependability of the junction at the time of substrate mounting can be improved. Furthermore, since the rear face of a 
semi-conductor substrate is joined to the plate, it is the semiconductor device excellent also in heat dissipation nature. 
[0105] Moreover, since according to the manufacture approach of this invention the insulating layer is formed on a semi- 
conductor substrate and a wiring circuit sheet can be excluded, a manufacturing cost can be reduced and ** can also 
form detailed wiring. Moreover, since the heat stress which starts the soldered joint section after mounting in a wiring 
substrate by forming an insulating layer using a low elastic-modulus ingredient can be eased, the semiconductor device 
which was excellent in dependability can be manufactured with a low manufacturing cost. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view showing the semiconductor device concerning the 1st operation gestalt (b) is the 
sectional view. 

[Drawing 2] (a) - (e) is a process sectional view for explaining the manufacture approach of the semiconductor device 
concerning the 1st operation gestalt. 

[Drawing 3] (a) - (d) is a process sectional view for explaining the manufacture approach of the semiconductor device 

concerning the 1st operation gestalt. 

[Drawing 4] (a) is the perspective view showing the semiconductor device concerning the 2nd operation gestalt. (b) is the 
sectional view. 

[Drawing 5] (a) is the perspective view showing the semiconductor device concerning the 3rd operation gestalt. (b) is the 
sectional view. 

[Drawing 6] (a) is the perspective view showing the semiconductor device which formed the conductive projection 41 as 
an external electrode terminal, (b) is the perspective view showing the semiconductor device of the LGA mold as which a 
land 32 is operated as an external electrode terminal. 

[Drawing 7] (a) And (b) is the sectional view of the semiconductor device equipped with the insulating layer 20 whose 
configuration of an edge 22 is a wedge-like, and (c) and (d) are the sectional views of the semiconductor device equipped 
with the insulating layer 20 by which the acute-angle part of an edge 22 is beveled. 

[Drawing 8] (a) is the perspective view of the semiconductor device equipped with the metal wiring 31 which has the 
meandering section 27 on the insulating layer 20. (b) is the perspective view of the semiconductor device equipped with 
the metal wiring 31 which has the meandering section 27 on the ramp 26. 

[Drawing 9] It is the sectional view of the semiconductor device for explaining the operation gestalt of further others of 
this invention. 

[Drawing 10] It is the sectional view showing the conventional semiconductor device. 
[Description of Notations] 

10 Semi-conductor Substrate 

1 1 Component Electrode 

12 Thin Film Metal Layer 

13 Plating Resist Film 

14 Thick-Film Metal Layer 

15 Electrode Disposition Field 

16 Passivation Film 
20 Insulating Layer 

22 Side Face of Opening 

23 Top Face of Insulating Layer 

24 Boundary Section 

25 Opening 

26 Ramp 

27 Meandering Section 

28 Opening 

30 Contact Section 

31 Metal Wiring 

32 Land (External Electrode) 

33 Metal Circuit Pattern 

40 Metal Ball 

41 Conductive Projection 

50 Solder Resist Film (Protective Coat) 

60 Plate 

61 Adhesion Sheet 

70 Test Equipment 

71 Inspection Board 

72 Contact Terminal 

80 Semiconductor Device 

101 Semiconductor Chip 

102 Wiring Circuit Sheet 

103 Adhesion Sheet 
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104 Partial Lead 

105 Component Electrode 

106 Closure Resin 

107 Metal Plate 

108 Electrode 

109 Solder Ball 
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1 0 i. ¥«(*S<g©MStcS^$nfc7-U- h 6 0 
i . 1 0 ©iMiKJ^^S n?ti|6i»B 2 0 

t . jfe^a 2 0 <D±icm0Si.$ ntc^mumm 3 3 i ^rii 



(a) 




(b) 
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C2) 



!|$Ba2 0 0 1 -7 252 



n$^e^icmms nr i . 

H9IBJ1-8B^«i». mrlBJ&^B© 9 ^«?iB*«t^»«0^ 

[8B^4] se*3«i~3cr>5^i,»-rn*>iotcffi«8 

«5iB:7'l'- B5fB^feJliB«g/lcDii>/j: < 
<D*«»:i^atC*$l»-C. 30 

iijiBPangpoffliJ® t Bfri E)ii6Jt)i (o±m t tc j; -c jbbs s 

[if^6] 1113535 1-4© 5 %t,>m*>l-oK:iB«S 

■c* -5 c i i -r ■s*5Si*iia. 
[ii3j?^7] ti*:si~6<D9'fet»rn7!pir3«:4ss 

«ir8B^iB«S)l«. ■€-cD-SI5*J4>Ji< t*) 1 lHI^e^f 
Ci«.C<i:=&!t#ek<!:^^i}^ig<*«a. 40 
[Sg;^m8 ] it^^ 1 ~ 7© ^ %l,^-rn*» 1 -5{C8BS8 

m§Bil&^S». fliniB^ISiBIM9%S!>J:?(cmfBi^jB 
mfiB«8l)g». MfBJ^SIJflSfi6©iJ^^i< tfc-S»*StHS 

gjiBraPrticsaib-r t^sftriBi^spmfiiiJ, iJ>ft < i 
— jo^scsffija^tfliiri* set ^^f^witrhm^ 
ims, so 



[ifiJ^JSlQ] t9*^8fBt£©^««:^StC*JC5T. 

[n^lll if5)tIi8fBtS©*^tt»SK:fcl,iT. 
miB5§PF*9tcgiaiL-c(,iSfliBi'fg|5ii€B©^^«c< it— 
SI5*i. friBJ^BU^SiiS^i UrtRtg-T S C t ^iKfiii f 

[§§^12] ft*^i~i iw^'^i'^-rnjb^'i-ptc 
gBtK©ii^(*^atc*jt>T . 

BiriB^*^»««. ■?-©iM©'5 ^miiB^^mS©(4a 
•r-5MJS*K^< MJ|i«:^f*S«=Sr«ST*rc»©-'N- y 

■c c » 4 c i ^itsft i r -5 ^^f*^® . 

±tc}gi6-r sm 1 ©xsi , 

mrgB^<*S«*S^ J; ^ iCiiriB^-u - b©J::{ciife«R;i 

*?^fiSr-5l^2©Xgi. 

|iriBi^;i©5 ^ffriB3R^«fii©±«:{4§T^>a5^*3§ 

tRKitci^^b. ^iB^^«i@«:sa3-^&gapgi5*?&fia 
■r*sr3©x?ii. 

iS®©±tcM<9. ^^eutKSi©m^wl^iK«:^f 5fc*© 

•sm 4 ©xfii =&{i^ri» s*^i*iiaoi«ii:^j4. 

1 4 ] iS^ii I 3 iB«£©*^(*^a©l>^jt:^ 

i!riB^l~4©Xg«. ■5al/^«fi8©iNI^*»«*ffl^,> 

t i r -5 3|^<*Kffi©M3g:^. 

[§i^ 1 5 ] mm. 1 3 u:§Bte©^(4:^a©S!EjS 

mriBIg 1 ©Xfi©mi«:. i-'Ni^Sg©¥3?(*Sffi*>e>^ 

flffi^i ~4©XSU. 8?rSB^lia?fl£^--':^%ffli»-rtfto 
n-sci^i^ai-r^. *^»j?a©ss3«:!?s* . 
[18*^16] i«*]ii 3~ 1 5©5fei»-rn*ii o 

mliBII 3 ©XSl*. Itriaea PSPOWra i S(FiBta!tM©± 

rapgp^j&fitr 4 c <!: i -r s^|i^«c«a©f83S:^ 



C3) 

3 

(89^17 3 g8^:«l 3~1 6CD5%l»-rn*ilo 

[fi^ 1 8 ) m^m 1 3 ~ 1 7 tcie«g(0i|isn^s 
mriBigacDXfii*, B!rf2$6i^)a©^^frge:/u- h±cc 
u- h<D'j>tj:< ti>-m'S:^aimi>^n^imm-rh lo 

- h ©±*» e>8tf ia^iSjg©±tc M -3 r «tff B^jigeiiB 4 

Mia^iBiS®©^ %wtriami5m@©{iST-5mj^^i^ 
<^i|S«:IS^)J;^K:^^Jl©_h«:, mfsa^JliS^Jl^^ 20 
si-rs«igM*jfJfiJct- •5x^43 e^tcstjc 

T ^. ^tt^S©SSig^)*. 
[fS^^2 0 3 3~ 1 9©^»^C>-m*'l o 

tcBe4g©5Ki»t*j|g©«jS:??^«tc *j I, » t: . 

[tiSe^2n if^:^i 3-2 0©e>^c»-rii3!Pi o 
K:gB«E©ai£i9f^£lS©i!BS:;^(e:4str't:. 30 
mriBig4 ©x?g©f^{c . itriBii-ajmscc^siwcc^iKDi 
teJtc«^%Wr^»t^^3Ed<- F^BiFIBJI-aPSStciBgb 
T. MIB^|i^f*S^©«J|g?:?T!>Xg«:3etC«A-CC» 
^ C <!: ?r!^m<b T^*^(*Sgg©«Jt:^^. 

[#£BJ©g$iHB^^BJ] 

[0 00 1 ] 

-e©S!iji:^^tcMr*. j^tc. itaiimias. ^sisfflsi 

^i:i}£ig«^^gteij>-^©Sijg:^ffi«:M-r4. 
[0 00 2] 

[S£3fe©fi?5i5] ia^. s^F■«g©/m^b. miimiticw 

C©S*lcit,AS^< . P4At3:TABf--:7"€5pJfflL/yt 
T-BGA • ^-Jl- • i. F • TUW) tC* 

[0 00 3) WT. 01 0*#JSO^C3!)<6. T-BGA 



Jt$Pa2 00 1 -725 2 
4 

». itpg^Q - 3 0 2 3 7 6#^itRtcgg^$n-ct>4. 

[0 004] 0 1 0«. T-BGA*fflli/c1J£*©¥^ 
SB^il^jar-S^^i*?^? 0 1 . IRDctti'- ht^© 

BajiiHisst'- h 1 0 2 , *s^if&my'i'-v I 07^m 

jt/c^iS?: UTC*?.. f 7* 1 0 1 *sJ:tXiEmiHl 

88*^- H 0 2 «SI«->- M 0 3 ^/M^-C^rT-U- 
h 1 0 7(cte«3#l-t6nxt»5. 
[0 005] ^mW^ •:f ^ 1 0 1 ©^ffiSCtJ. 

^^<i:«gva«j(c«^dnrt>.s^^^m@i 0 bmmsti 

-Ct»-5. BBifiai5|llS->- h 1 0 2©rtBB«:B. ia»-'<3»- 
>*iJf$BS;5n-Cte>?. SB^i^-b 1 0 2©«S«:«. 15 
Si^N-5f->M:Sl^3n-CC>^>iifi|l 0 8*5JgfiS$n-CL» 
2>. «ffil 0 8*>e>«SIJ»';-F 1 04*s<DiUfC*JD. 
g|5^ - F 1 0 4 tJJR^Sffi 1 0 5 i ««fl*J«:S!K3 n 

[0006] S@ 1 0 8 tctt. ^i^fc^f^-J^ 1 0 9ifin 

g2n-ct,=>-5. ^*^?c;i^-;^l 0 9«r/rL-c^® 1 0 8 
i*i^um^v-y' 1 0 1 imm-ri>fc!i> 

tc. »y 7- 1 0 1 ©SHttttih^fli 1 0 6 -cato 

[0007] ;^tc. tje5fc©^«^Kg©S83^:^i**i»Ba 
■r-s. *-r. ^mw9- ?r ^ i o i ©jR^aats 1 0 5 tcis 

ifiaOSSi'- F 1 0 2 ©ffP^J- U - F 1 0 4 ?rSi^-r -5. C 
<Dt&mt. TTABJ (t--^ • :t-bj>i ■^7■y 1= • ^ 

[0008] i>CCC. 5» 7' 1 O 1 *5 JrO'SP^ 'J - 

F 1 0 4 <i: «:tt±«Bi 1 0 6 *«tffiL.?t?i. 
jh«}J3gl 0 6^mit:$M^, ^Cl^r. 1 0 

1 *5J;C>ia«^SS->- Fl 0 2 Sr^^'U- F 1 0 7 
^i/- F 1 0 3«r/|-L-CS#r«. ■€•©». «S1 0 

8 tC{±A.;foi?-;H 0 9?:*gSSLfca^. «^/c!J<-;H 

0 9immm^-ri. c©j:^>icxiitcj:ot:. tje*© 

[000 9] ±iBae3fc©^^«:^a-C«. IBIillSSi^-- 
F 1 0 2 ©±tc-yt7ca<)CCff5RR3n5>^Sf©mffi 1 0 8 

^:nsls«®M:«^/c^-;^ 1 0 9 ^:frLxmfmicmm 
T-5>-r^c<i:*i-r'^s©-r. ttfEjam^iS. 

tSiS^©/J^M'^b*SSCi*5DJtgi^t^). $6CC. ^Jl 
F 1 0 7 €:<«^-CI,i2>C<i:{CJ;-:j-C. 1 0 8 

©^«tt*i«JtO. f :^ 1 0 l©aj»tt% 

[0010] 

[»?B*s<B^L/J;'5 6T5SSI] l.ii»Lrj:ifiP,, ±iefi£ 
3R©il£^<*igg{C«. KJt3^ F3&51ifl»<!:l»^pg!II*s* 

■s. ^©Ji4«. ^8t)ia^i5i3g">- F 1 0 2i:i'^mri> 

'iJ«*J**©^S!jSXa©ie:*:«rJ3<*>6>-C*4. S 
fc, 13®|3IBg->-F 1 02e(**J?S1ffir&0. 3 



C4) 



«lBa2 0 0 1 -7 252 



h 1 0 2 %^ji::^u- h 1 0 7±ic«^-r 

I 0 0 1 1 ] SC^^y - K 1 0 4 t«^=-SfiB 1 0 5 

ti. wmim.<D^ ^ i # {jgp^ y - K 1 0 4 © 

ifi-^'J^J&S/hS < tj:i,tctb. U - F 1 0 4<DMtt*i 
[0012] 2|s:ffeHJtt*i*>5K,i4f«:ai*-C^cSti/c4>© 

•c^bK). -e©i^j:e&«jw. msiatcffin. 

[0013] 

Sffi©S®KJS#3 ixtczf U- h i . ^iB*2Si(*S«© 
[0014] 2|s:^ig©^iJ|*^S^gtC*Jl,^-C«. gl^^ffi 

X. ±§^M^<o^i^fms^cxml>^btlftwaim^iy- 30 

*5J:afiBiKlH)SS~>-^^^T•«ffii©«•^^m=S:^f 
^:fc«t)©l9:«g«^-c*«>. 

10 0 15 1 */c. *^W©*3|!»i5S«. htc 

{s^g-c^fj, ii?t>as^*D-i*»Ba*wr4iSi4tB©« 
. [0016] Sisccf^b-r fc, '^<o^mi^mm<omm. 

[ 0 0 1 7 ] 5 ByiBlfe^Jl*{S5»14^«ir4 (5*14 
*Asm«2 0 0 0k e/min'J£lT) ^rfflC^TJ^fiX-r 

i&mm<D±(,c^mJSiwm<o9^ummt»j(^eii$tix 
i>i,<Dx. (vif- • 7i<- F) -^(ommkic. 

'^wms. t <o^m^mm<^ j;:-Dxmt> 415;^ AJi^iSui© 

!Jiit4tcJ:o-CiR«R3ns. rut^ii^ fE:^©lSfD«fiE© so 



[0 0 18] i|i^ftSlg*i'?x-'\t#ag©*S-C*-oTt> 

[0019] B5ia*^<*^gtc*s(,it«iriB::^l/«- VitM 
IBi»i^f*Sffi©g® <fc 0 feffiiS©:^* tt±iB«:« L/. M 

-3. striBiffii^Ji w«riB¥»i*ss©i® Ji*^ e)mia 7* u 

[0 0 2 0] HyiB#iS^SK:tei,>-CBijsBJ^SPm@l3:H? 

wimm<o ^ •fe8triB^ii«i*s«i©iM±©SB»*K5< m 

^tt=&WU. mriB^llEi®Jl©iJ^!^t< ifc— SWiStiBT- 

[002 1 ] mjia^t^^(*s^sfcteii-r, mim3^<om 

*?t. ^BB«©— ffl*«il>^c< it llHltetf L/Tlri 
[0 0 2 2] Cne>©t»-rn*^{cj;i3. ^)lliB«gll©— 

©■r. ^jiEisJi©»Ti^^*i»jh-r4c<t*J-c#. 
<*^s©{t!Stt*i|^±-r 4 . 
[0 023] m%^M^m.icis\.>x . KriB^iBi^M 

'&iS30i<b. mTseMmm^nm\^xm%^m^m<Dm 

Sei1-SP«ffi©ii*Jfe< it)— SP«rRHl3-&-5glPi. SuiB 
J1-gB^®±«CiJ>^c < 1 1 — o©J^gmffi«S^ t % S 6 

[0024] cntcj: 0 . lBiliS^©S!SI«i@i^Jli 

lBi®;i<!:©^^©m^W^*S^c<ir©<ct>jE;^«rgfiSKIf^* 

[0 0 2 5 ] BfiiB^^l*^gtc*jt:f 4HulBJ1-gpm^4S^^ 
BuiBi1-g|J^ffi(c«-r ^ tcaw 6n/c^d<--'i' 

fflbTC^2,MiB5^gpm(S©il?)^d:< ifc— 6P*mr§Bmi5« 

[0 02 61 SJiB#i9<*«{lK:*Jt»-C. MiB¥«»S1g 

^^•^«S-r•5/^:^^)©-'^■ v a $ etcSlf 

r . ^gB^>- V iy-<-iy 3 >BI©±K:S?riatei»JB%J^fi£ L. 
Xi<s<CttiX^i, cniCckO. «IB14© J: "3 fila/c 

[0 0 2 7 ] ^^^icj:i>^mf!^isis.<omm.yjmt. ^ 



(5) 



Iff.!:. fl>ria¥iS(*ISffi?:II5cl;^(CBtrie7-U-hcr)± 

i3teSai©±K:M •) . ^^SPtSS i. (O^fmi^m'&n ^ ft: 
[0028] CC!):firi£tcJ; 0 . ^T-^@K:-3&*is^IS 10 

IhIBS->- h 4 U- h tcg^-T 5>XfI«:^S!X'* K). M 20 

c 0 0 3 0 ] KittcBsotrfc, u^^wmm<osim 
xsfe©Bij?is s c i *j-c # €. . 

^s©SJigxs*®iii8<b-c# * i i fete. iS!jS3 ;^ h * 
[00321 «J3B*^«£iia©«®:^tc*5i»T. BtrsB 

[0 03 3 1 C©:^aKJ;i3, 5^ :7"CC»f8l34l*f!r© 

[0034] msEmmi^^m<ommy3mK.idi.^'c, piB 

1^ 1 OXHOMtC-^x/N^rijiSit*^ » T'fttC^J'Jllt-J-X 

5 e> . mnm i 4 ©xs* 9- v :?"t«ss© 
*S?<*Sffi«fflc>r if <t o -c J: 0. 
[00351 l(riB^^(*£S©i$iS;&^(c43C>T. ttflB 
113 ©X?i-C«. ftriBiaPSI5©fP.iJ® <i:f?SBlJfiigt;i©±® 

-r. airiB»4©XjHTWi?riB^^i3!SJi©-ei5*ii>nt< 50 



«^^2 0 0 1 -7 2 5 2 
8 

[ 0 0 3.6 ] c©:;^^fetcj; *) . ffiT«l^©ii>'^tU#iStt© 

^ntc^M^mm^ umr c i *«-c s ^> . 

[0037) migB5H«(*$SS©SJg:^a«:*5l>r. BUBB 
|g 3 ©xar-{J , BtifBtfeJt/1© ^> %il>^«c < <t fcSufE:7' V 
- V ©— SPtrStbS if'SJ: ^ (C|5iB?fttB«:S|}»fl«)lC|^ 
*L//craPSP*?KERU, mfBB8PS»«:Kab-Ct,»4S5iB 
T^U- h*>^mIgBi{ifei»IB«:Mo-CBJfiB^fl5iEilSJB%J^^ 

[0 0 3 8] C©7?i*tcJ:»). t^'u- h*i^)SiB«IJl* 
^U-C^E«|i«mB<Jtc«iK5<i*©-C. S!!jSli4*«J: 

[00391 mu^mwmmom^-jsm^^i^^x. suib 

^4©XS©fgCC, *iriB5^S|5^®©iJ>^f < i fc— gP'Srl^ 
< MiB^JSiBi^Ja^S 5«SII§«:3^RS-r ^)X?I*fii^ i 

[0 040] coyysmi'C^ K> . «^/c^©®igssl^«*ffl 
c ^-c ^iijs^jis©i'f gp«e t fimm^<osim t ©SiK=& 

[0 04 1 ] H5iB*^(*^S©SSit:J?jStc*5l.^-C. f9iB 
^SIiei^Jl©B9iBJ'f SIJ«® ©± :!<- ^^tST -5. 

[0 0 4 2] ccoyomtcjzK), &m^-}v^nmiyxwi 
mmm±(om^i:mii3xmmic'i7'ic 

[0 043] msE'^mt^mm<onm-i5mc^i.^x . mib 
iB4©xg©fi(c. suiBi^BiJsiStcmmwtc^Mnitgnc 

Ja^*Wr-S«l2E5i<- F*^iBi|i53W*ilSK:EaL.-C. 

firgB^^f*^{l©«l««rif OX?S€:$ e>M:fii;*.-C 4> J; 

c». im^mnm m\^mi)m^it2 0 0 0 r e 

■5IC£;^**6i^KJ:-7-C®JRr?.C<i:*J-CS-6©^. 
§|3««g©lS$»e>o»%KiKL/. 
*s e ¥^<*^©1SI3E*tf ^ C i * 4 . 
[0044] 

[*^©**fe©?Kss ] 1 (ommmm s 1 6.1a 3 
jv^-ut;;^ hjsi©— gi5^:pgpu-c^-r«4taia-c&'p. 

@1 (b) :$:||$&mi£(c«>«>^>i|£^f^»S©»iM^ 

[0 0451 ia^n$n/c^^?flc^Stt. ^S5{*St5 1 0 
i. i|i«{*»«©RECC«|^3n/c7^U-h6 0 6. * 

si(*sffi 1 0 ©*[S±«:?f$fi£3 n/cUfeiiiJi 2 0 i , mm 

JS 2 0 ©±W:?^fi!c3 n/c^SiBi^>''< f->33t«:<i^ 
fcmmtLXi.^^, ^JSlB«l-'^•5»->3 3«. =i>f 
h8B3 0, iUlliBIgS lteJ:Cf7>K3 2*>6«fiS3ti 



(6) 

9 

JSffi^'-f5f->3 3 J:5K:yji/y-ut>;^ h5 0 

[ 0 0 4 6 ] OtC«. h^>iJ;^5f^CD^ 

^<*^^CC J; -> r 3 n -5ifi««:m«lHl8S*sjBfiX$ n 
"COS. OOD^EBtcB. 

1 0 <D3E® CD 5 1 1 m^<om.mt. lo 

[0047] SR^SS 1 1 <D±tC«=i >5» 5' hSpa 0 *J 

^ms^m 1 5 «r£9<Di^@sii-c^ < tp^mv:st»-c 

[0 04 8 1 5|£3iI«:S«l 0cr>^®©^^3>i»i» hSP 
3 0 < mm<0±.iC\,t. *6i^Jl 2 0 ^^BfiXSti 5. 
|glteJ^SglC*jl:??,*S»®2 0©/?*«. tai^WS^l 5 
OummSL. WUU<»1 0-7 OMmSK-C**, * 

/c, *&s^j§ 2 0 ©!f i4^ii{gc>7?*«jt7 * u < > i&m^m 

*m*flBL>-Ct6*S®2 O^rJKfiS-rsc ttcJr-^-c. -^^S 

(i'^y^) «. m«l 0~2 OOOkgr/mm'© 
ffiffll*3> Ji?*L< « 1 0~ 1 0 0 0 k s/mm'CDfSffl 
rt, Se>«:5f*U< ttl 0 0~7 00 kg/mm'OSfi 
ESl^»:«>^». i^£^2 0Oi^l!^$g^». 'e^iL(^5-2 0 
0 p p m/"C(D«5Hf^. *f*b<«10~100ppm 
/•C©$5HI^. Seccwa L.< « 1 0 0 — 6 0 p pm/ 

icoatt, m«5o~2ooooo 4o 

(kg/mm') • (p pm/-C) <D®Hl^. 0^L< 
»1 00~1 00000 (kg/mm') • (ppm/ 
•C) ©8EH|*3. Seccjf* Kttl000~42000 

(kg/mm') • ( p p m/'C) OffiHrtK:*^). c 

n60iifei^a2 oicot^TOffisHwi^acDSSiigjf^sic 
[0 04 9] mmmzoitm^mmi 1 

□6P2 5*WLrte«3. ^□615 2 5{^ifi©i!fei^®2 0 



!K(gg2 0 0 1 -7 252 
10 

fl!'JaD2 2 «tffi»ia2 0CD±1I2 3 ttCjc^TJ^fiJESn* 

nmtmn-c$, ^ . {pjs2 2 i^i^^f*©© 1 0 <o^mt 

(0 0 5 0) l8ngP2 5©iSSP«:«3>:S»i' hSP30*« 

mf&^tixi^i.. =3>iri7 hgp3 oKitj^sieias 1 
^^$nrii-2>. ^mass 1 it. <iiM2 2±*jj:i>*± 

S2 3±CcM-5TffjRS;3n> ^> H3 2K:Siei3n-rCi 
^ > H 3 2 «. i|£iS{*2S« 1 0 [^©^|i^«53STiJi- 

[0 0 5 1 ] *feiISe2 0^%^>K3 2©G{l-r<b«iJ« 
?rl^C^/cMi9S©±(CW, ^JSiEi^>'^•^'->3 3*S^>J: 
^tcv;U4^-Ui^;:^ h 5 Odsji^fiSSn-Ct^-S. yjVU- 
5 0*»6BaiL/-Cl>S7>K3 2{c«. i^gps 

s^^t L-c«#6r-5^jK-ju4 o*JS-&snxc> 

[0 0 5 2] 1 OOSIffitcli. mmi^- h 6 

i*/M^T7'u-b 6 o*««^sn-ct»-s. T'u-he 

0©«®W> #)l-C*r>-Cfe-fe^ 5 '^^CiteiSIJj 
ffll»-2.C<!:*5-C#f). *;rc, y'u-b60 thX. W 

[0053] h 60(0m^it. m^it50-^l 0 

OOMm^. Jf*U<»l 5 0 — 5 0 0 MmSSr* 
■5. :ru-h6 0©«K^^». m«3 0~7 0 0W 
/mKOaBfflrt. »aL/<«2 0 0 — 5 0 0W/inK© 

[0 0543 T'u- h 6 o<omm^mm:3i. 

W5~3 0 p pm/*C©iEHrt, W*b< til 0-2 0 
p pin/'C©ffiHl^ T'U-h 6 0©5*1±* (I* 
Vi'*) t^^f* 1 000 — 30000k e/mm' 
©ffiHrt. JfSU<li5 0 0 0 — 20 00 0 kg/mm 
'©f5HF*3tCS)^>„ 

[0055] **iteJgSltC7!»>A>^.^{*$ISK:», 

IB2 o©±ic#jsigi^3 i*j?^fiX3n-rt>-2,. c©yc 

[0056] */c. f/mmmtttiv'^V 3 2*s-y^7C 

a«jtci|i^f*S4S3ES©±:^u:ieg3n-ci»s. c©/c 

!*. J*t»®ffltC^85E©J1-a5m<S?:SW S C i *ioJ#gi ^j: 
■5. 3P)tC. a^^fd' hSiJ3 0 K3 2 t©ra5r-'%' 



XL 

[0 05 7] u*»«>. n£^m^-c^^nfcimv-v 

2) i«:lgi^-r-5.©-C{3:^c<« x "^?•:/^/l?icJ;•o■C^^• 
^^-->d^*5oItl^^^Jli^i^3 1 tcJ:-^■r3R^^S«Bl 1 

(0 05 8 ] Si&M:. -^^ H3 2©±«:^)R'J<-Jl'4 0 

:b^*6i^® 2 0 CC J; o T©i|7-r 2) C i 3&5-C # 
[0 05 9 ] itei»JB2 0WigpeP25ftiatC< SC^CD 

Ci*[BliS-Ct-&. C®/c«3, ^JliBi® 3 1 ©BriK^rRS 

Kj* L/rs^6^*^f t^^-r < ^./cj*, 2 2 ±-c<d 

tSi OcDSffitc:?'!^- h 6 0*Jffi-^3*a-r<,»-&<D-c. IS 

[006 0] •<XIC, 13 2 (a) ~ (e) SO^HS (a) 
~ (d> ^Sr#»aiyrj:*S6. 3tcSI*6?&figtC7j>AiS4^^»S^ 
a©»Bi*jS«eiBJ-r-5. 02 (a) ~ (e) *jJ:OS0 
3 (a) ~ (d) SI (a) *jJ:C? (b) VZnkr^ 

mwm&c^m^'Simm-r ^ ?c*(D$!Btxs* ikb^ -r 4 /c 

«i><DXIi»iMH-C* 4 . 
[006 1 ]3S-r. h-5>j;=Xi?a?<0*^<*^T- (^S 

OCOiffitCl*. SR^FSflil l*<iS?>J$n-C*jO. ^ 

1 0 ©itB©^ 1 1 i:xi^<ommt. 

[0 06 2 ] iXtc, a 2 ( a > icn^-r J: 5 tc. 
tRl OCDSffitC^'U- h 6 O^m^i^- h 6 l^/M/T 

pio*te-a--s. h 6 1 fsns-fbtt^nsr^o 

•r4»«i"5J^ttiB§x-*-:,T:4)t»*D/j:<,>. h 

[0 06 3] 0<!:7'U-h6 0i©BA»3# 

fctf ^ C i *«-C # -5 . *||J6Jf^<i|-C»*6)S® 2 0 <D±IC 

[00641 ^^IC. *iSf*»t5 1 OC^tBilce^^lifflS 
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02 

Jg^U. |ti*-r-5)CitCJ:o-Cjfei®;i2 OlrJ^fiX-r*. 

it. ei^mxmn^cxetc^SMo&oSSH-cJitt*:;©**^ 

C». 03^1*1 0 0 yin-C*r>-CfcMt> L/ 1 mmSS"C* 
[0 0 6 5] '>:tc. *Bi»li2 0{C*tUt:S3tt3^«<b* 

Jiyc^foT. 02 (b) iicm-rj^^i^. mMm2o<D'j 
^. s^fexs«:*J<.»-cW^-r?«^c<««l^«i£ti3t (tX 

■riCilCjro-C. gaPSB2 50<a!Jffi22€:iJ^i*S<g 

1 o©^fflicji*L'r«ss4S-i*-sJ:^Ki,t:rapsiJ2 5* 

[0 0 6 6] CCDJ:^tCL-Cj^fiS3n^:g8PSP2 5©»r 
raPai52 5©«im2 2<i:«i^Ja2 0©±M2 

3:fymn^rj:U'Cisf). ffliM2 2 i^^<*SSl 0©^ 

20 -C«^j:<ffliM2 5<!:±B2 3 t^tj:ibl=>iPV:r>tj:lfi>^ 
^tC-r^-CilCck-^r. #M2 2JiCC^JSIi2Si3 1 %?fj 

mr 4 c <t Assaic^i *3 . $ /c^jsisi® 3 i o tc 

[0 0 6 7 ] HSi7fei4=S:^^2.*fei^e2 0<fcUX«. 
^©5j<';-v-*ip(:f^n^)*s. {Sl^5itt^«:^i^L.. Sfell 

[0 06 8] mimn^^mo-ci&mm2 o^m 
30 ie«ji2 0iL'-cm»-5ctfe-c*4. -ecw&tctt. 

if ;l/Att©*fe^® 2 0 1 0 ©3EffitciA 

l4J!li2 1(CMPS|52 5*J^fiS;-r2.C<i:tCj:-3r. 5R-7^« 

[0 069] * /c. i^i^ 2 0 *«fiS-r •5*6*S«*4 1 U 

!S5t14*WU'^cl,^*6i^1^*4«rffll-».5J©-ifK:«. u— !f- 
•?»7•■5X■7icJ;^,tSfe^M>i^)nX^C J; -3 -C. f 9^ 

> ifts i-©<t^w*a:»oxic cfc o T jR^sfig 1 1 ifimm-r 

[0 07 O] y^tc. S2 ( c) k:^-rJ;'5K:. *6igt«2 

0*5 j:cx^Ts® 1 1 <o±icmm^m i 2 *jBfiS-r 
■5. mii. «fii»)i2 o*jj:af^^^m® 1 i©±(cT i 

M(J?S:mi*0. 2 ii m^Ig) **t«L/dl^, Ti 
Ba©±(CCuK : 0. 5Mm?ia) imnti>C 

^icj^-oxnm^mm 1 2dS7^^sn-i>. iSM^iRia 1 

2©J¥?{3:. ISSti (:^7^<W i-i^) ©a-^^eO. 5~ 

i2«. m«. i(.^mmm. :^^-ivi>')>ifm, cv 
50 DS*/c««isjsft-5Sra*ffli»rjf^fiS$n-s. 
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10 07 1 3 'XiC, 02 (d) CC5^TJ:5tc, Wm^JM 

[007 2] -e-CDa. 02 ( e ) tCij^-T J: ^ (C. Hfll^ 10 

~4 OMmer)t6HF«3tc*.^C<J:*JJfSH<>. 
[0 07 3 ] i>:tc. 03 (a) tCjj^r i^tC. y 
i^;:^ HSl 3*^fl?LI^*-r^>. ^©{a. 0 3 (b) tC 

iH^Svfi. T i WCCMUTEDTASSvR) *fflW>T:^®i 
•>5^>i/=&rS<b, J¥M^I1® 1 4J:»3t>/13©S<,»ai 

h3iS3 0^^iSm3 1 <b7> K32 <b«>e>^j:-&^lS 

^» - > 3 3 s n -s . 

[0 0 7 4] > » + Ui;>^ hjgl 3^rB;*L//cSJ 

t^^WT'SJ^f ^^Vi^UJ^:^ hM=&JgRRL., C<Dji-^9^ 

t*. 30 

[0 07 5 ] -cJvtc, 03(c) Ccij^-r J: ^ (c. #JlliBl^ 
>'<d'->3 3«:^0J:^tCi|i6i^Ja2 OOJilcv^L-i'-U 
i?;^ h=feil?&U/c». VJl'y-Ui>;:^ KD5^5>F3 
2©<4g-r-&gP^(D±SUtr7* h 'JVif^y ■ilS.WTkm 
U»-C^*U^>K3 2?:Sta3-a-. ^tlK.jz-:,XV}V-$( 

-ui^p^vmsoif^mti*. v^wy-ui>;^hS5 0 

tcJ:-:>T3>d'i' ha53 0 i^)SBB«3 1 ^J&i^aHUfc 

[0 07 8] 0 3 (d> :c7n-rJ:5tc. 

^3:^/c^s!>-^#3n/•c^l5). -f-^-Jl/^^^e^c-S^feiijK-Jlx 40 
4 0^7> F3 2CD±lCi8SUr. ^i|;^'-;^4 0 i ^ 
> K3 2 i«rfgg4S^-r?.. COJc^itcXfi^iT^Ci 

[007 7] ^cfc. :$imumi&-cimm^mB \ 2*jj: 

cn«:f^^-CCr. W. Ti/Cu. N i ^=&filffl 

uxi>j:[.^. t.fc. mm^mm i 2 tmm^mm 1 4 <*: 

< b ) {CtS-T J: ^ !tcg$J6<j&x ^> yXfi-CttPI®^ so 
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[ 0 0 7 8 ] i^cte. i/^t«sgo^^^*s«^:^ ^'t^ 

^(D^fi^StS 1 0 (c^ 13 il u /c^k: . C (D^^StS 

cD±iciffiiSja 2 0 . ^^BB^g>'^• 5^ - > 3 3 , v y- u 

®2 0. ^JliE«l^<5»->3 3. V^vy-US?;^ hJ!i5 
0. ^;i?-Jl/4 0!fti-%Ji5fiXl/?c^lc. c<ommW& 

't'X>'NtKt!gor,^^{$S®<!9±(Ci|&!»]g2 0. ^JH 
ia^''-?df->3 3. VJU3<'-Ut;;^ hM5 0. ^il!j<- 
^1/4 0/jc<!:'^:?&fiS-r'2.Xg©^4»©l>-rn*»OX?i*-C 
*?TJ^i -:> r 7!0 >> . C ®i|^»S«t* ? Zf^l&O^^W 

im2(Omtlsmi&) 134 (a) *5J:CJf (b) €:#ML/tt 
Ai^. 2^^H«tCj:-5>l|2<D^)!iSm^«:UiBJ-r^). 04 

04 (b) «, :^mm^icifiifti>^m»s^o> 
[007 9] :^mwm^tm i <omkmmt<ommit, 

r^U-b 6 0*s^f*»ffil 0<DK®J;D«sES©>»c« 

C»±®6 0 a^WU. i^^WS® 1 0<DS®3W±®6 0 

aics^$n-c*j»9, ifi-^. 

OO^Bl 0 a±*»e7"U— h 6 0©±ffie 0 atCMo 

[0080] imm 2 0 ^^ff^sts 1 0 1 0 a 

±3!»67'U- h 6 0CD±M6 0 aU:M-5-r?KfiK$n-Ct» 
^>CitcJ:o-C. ^l^i»f*SiSl 0<D^®1 Oa±:&/cW 
"CttJJK. — h 6 0©®e 0 acr>±:^*ri£<i^aB 
mfiB-C*€.-7> K3 2*ffJ)S-rSC<!:*l-C^€.o C<Ofc 

3 2©lfflPH*ir;<-r-SCi*i-Ctf. •7>K32<t> 
[00 8 1 ] i4SI5mfiB-C*57> K3 2«. tfeHtll2 0 

©-5 1 0 <D^m 1 0 a ^(om^^m < 

±tC?^JiS-r-2)£:<t*iSf^Ll». C<0J;^K:7> K3 2«r 

s^gp (7> K3 2 ) t^miDimsZ'tm. 
Be$8Sffii^i*s« 1 0 i©p^rw^t< . m^s^t 

T-U- h 6 O^jSiejSJWt-SCitCji-s-C. SI^SPtCjD 
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4«iJ£::?3*i»»IB2 0 ©SIttw: J: oT^HXf ?>c; 1 4>nj 

[0082 ] t^JlL't}(OW^^mi>t^^'>mtfi}(Otcib(iCZ^ 
U- h 6 0 ©ifiaS^fi^aW. 5 ~ 3 0 p p mZ-COSEH 
rttc*-SC iAiJffS L/< . 1 0~2 0 p pm/'C©teH 

^tf 3 0~7 0 0W/mK©«5Hl^. |i?«KW2 0 0 
-5 0 OW/mK©f5fflF«9tC*5,. u- 6 0 CD/1$ 
IJ. ■^A«5 0~1 0 0 0 wmSS. jifSL.<{il 5 0 
~5 0 0 MinflK-C**. :/U-h6 0©?*14^ 
(i'Vy^) «. 0diL«l 000~30000k g/m 
m'<DSBHF*9v W 3J L/< W5 0 0 0~2 0 0 0 0 k ff/ 

(^SCDHifeJfJSg) 05 (a) <b) =£#ML^c 

r i> fcto {c ^(*$is =s:SP»fi«j K pap U T TH-r r 

0 5 <b) tt, 2|s:SSJ£jeSgtC3{p*»a^^fliSIS<D 

[008 3 ] 2|s:|life?^.®«k^2(D^?B^i(DMSW. 
^U- h 6 0(D— g|J*Sm3-ti.S§anSI52 8*s$Si^l§2 
OfcJ^fiSSn. gaa8»2 8«:g8ao-ri,»-5)-7*U- h6 0 
:«>6l&l»e2 0(CM-3-r^il6Bi^3 1 «i^^$4a-Ct,»^ 

[0084] MP8R2 8 «. WitW. iJf»l©:? * h V V 
i/^y^ S5l5*J^O*J^ 5^>i^«fi|5*fflt,>-C^i^^2 0 

-fe^'u- b 6 oiiciiia-rs.tRJS^sp^e'jtci^st- 
scitcjcoTfl^fiJEsni. P8PeP2 8W. iSfSXS© 

[0 08 5 ] --xtrc. m^\t. ±mmmmmiimm<oy3m 

=&fflt»-C. StBU-Ct»-S7*l — h 6 0*ie)ite*5JS2 OtC 
mcOVl-- h 6 O^^^ttWi^^rfflU^-CJ^JiS-r-SCiAJ 
[0 08 6 ] t^U- h 6 0i^Si5«i3 1 («flk©ft:* 

©iiB3&^6»©aj»tcm-c. ^jsiB«i3 lii^i^xmrn 
immi o©i®i 0 ati>h<Dmmi>'s]mhfmph-c 

[ 0 0 8 7 ] ^C*J. 2|s:|IJSJfJ^-C«^5S(*S1g 1 0 ©il 
®<fc«5fcffiS©:;*;gri»±®6 O aSrWr?>:7"u- h6 O 
*fflc>/c3&i. ctik:i®3E$n-r. *3?(*Stgl 0©S® 
©®W<J:|SIC*/ct3:-e©HWJ:0 *>>'JnSC»±®6 0 a% 
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59-ri:^U-h6 0*ffil,>SCifcrt?>. C©*g^lC 
T'U- V6 0 i^HlSJSS 1 («ife©/c*©B5iig) 

(flfe©^?^^) ±l3©JIJSJf5SSrtt. 5> F 3 2©± 
lCJ1-S|JSSi8S^F-iL/-C^^-;l'4 0 4^W/c3l$. tn 

> K3 2©Jilc?{Jl5St-'2.C <!:75J-C^2>. ^S14^e4 1 

> K 3 2 itcEnSiJSMl-r 4 C <!: «: J: o -CJ^RRS tlfc«^ 

[0 0 8 a] mm&^t&A i^m')i>cticj:':>x. =y 

> F 3 2 ©JhK:^d<-;l/4 0 ^Wi'XVkmt i>^VSi<0^ 

[0 0 8 9] */c. 06 (b) K:7i^-r<fc^«:. •7>K3 
2*i1-gP^fi^^<!:U-CtStg$-t±S^'^K • i'V K • 
ru-r (LGA) 5a©1Sfi£*}5KfflU-C4>J;V». LGAM 

tctt. iafiKS«©g^iKfiS■?^©±^^:^i^rci";--^x^:•^^j^ 
U:^c^<;:7a-3H±s«ti'©:flratcJ;-3-r. ^>F3 2 

iiBi®S=K-h©«igS®^i ©SmMttSigS?rS^K:?T):c 
5C<!:*i-r?*-S. •5>F3 2%J1-gpm®ia^^iL'-Cfflt» 
4 C i: K: J: o -C > ;W 4 0 ^SrJIliXffJ^-r -SX?! 

■^>. ®1S'tt5^4 1 *J^fiX-r-SXS*i:7^Si^C-5/cJs{>. 

h*sffi<. 75a-:>*KlS3©fil<»*a5<*Sla* 

[009 0] Jbie^fiSj^Si-Cli. ^22 ©»T®?i5.K3!i« 
^(*S«1 0©3EffilcS*UT«#4O?t< ScWt?** 
ti^^TTj^L/c. C©< 30*t*©JfJ««r«Ji3E-rSiBI?g|52 
4«. S7 (a) «:^-rJ:^tCfiiBgt*i-C*-3-Ct. 137 
(b) «:7r-rJ:^>«:ii:iia«-c*-5-cfcJ:t>. «c*j. 

SP2 4li, ffig|5 2 2 <!:JSg|52 2±CcffJ^Sn5^JSi2ll 
3 1 <!:*s^U-Ct>2)g|J»©Ct=£3gl»-r-S. 
[0 09 1 ] ^SI12 2©»tffi?K««. EI7 (c) 

id<fcO' ( d ) tc^n-r J: -^ic^ ^ttftSP^5'^Mm'3 L/cJ15t^ 

07 (c) It. 3-:^-gp35i^ftfl<)%|SMS|Ji^c* 
J:^K:ffiK»3*0-Ct>-S. BI7 (d) W. =i-:^-gp*s 
A^^©* .SlS^gPi ^j: 2. cfc ^ KffiHSl "9 ^ L -C 1,^ . 
[ 0 0 9 2 ] El 7 ( c ) VZihtmsgJO L/ZcJ^t^tJ. t^fl^ 

{r^©<i:9cct.-rjgfiS(;3ni. ar. ^WWSl\o<j> 
^M±^c^4®T•^>^^=^m@ i i *5 ^ a > 

^ 1 6 ©±tCi^^ia 2 0 ©S 1 Jl 2 0 a =&ittSU/d^. 
SR^aSl 1 ^£:Sair4J:^K5|£3if*S«tl OC^Bai 
50 Sift «r«frfBijffi2 2 a *7 * F 'J VXfi*fflt>-Cj&«S-r 
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[0 09 3 1 ;^t{C. »lJa2 0a±K:. 0 
<Di®iia^**-rffJffl2 2 b^r*-r*^2Ja2 0 b% 
Jl^fiSrS. »2JB2 0b(D±M:. i)£^<*iB« 1 

0CDiffiilflft*/i-r»M2 2c*Wr-5^3a2 0 c 
^3®2 0 c©ffliJM22 c€>. g57t^fl= 

ljS20a. mzm20h^^^m3m2 0 cifil^rj:?, 
if6^J@2 0?:a^ J:^>CC^^12Jg3 1 ?:Jf$^-r.2.<i:. 0 

7 (c) icTn-tmsst.*) ufcjm {-rtsi:>%. mA\^fcm\ 

BS*Wr4J^«) ifi^htxi. 07 (d) tcjjx-r fflW "3 

[0094] 4asiJ2 3 aym^^^m i ( a > ~ ( d ) 

tC7j^-rJ:^tc-r^C iicJ:-7T. ^MiEJI 3 1 SJK 

©i^cJit). ^1112^3 l©»ii^^4l«±-rSCi)&5-C#, 20 

[0 09 5) ^HiSiSS l<DfKi^*lW±-r.5/ces!), H8 
(a) *sJ;af (b) «:in-r<fc5tc, ^mum 1 <Dii>^c 
< i t-aP3!i*i6tf ^4 J: ^ tc^JSiB^ 3 1 ^JgfiR 4> 
J:Ci, -r^ctj^. 1 liI*/c«2llJjUi4e?f L/cS!e^fg^5 2 
7*^-r-5.J:^K:^Jli5«i3 1 *JKfi3ET-S C i*i-C# 
■5. 

[0 096] 46?fSP2 Tti. 08 (a) tC7r-r.k5«:, 
iffiiSil2 0<D±tc1sa?f5RSUrfeJ:l>U. IS3 8 (b) ic 
n%rJ:9tC. t6aaB2 0(D^%<S*4ei52 6±cr)*K:jgfi5i 30 
L'-C4>J;li. 46tfSI52 713:. P»J^W. ^lB«a3 KDiJi 
=&5 OMm— StL/ft:i*«:. ^JSiEi®3 1 ©SS 2 0 
0 MmtcStb 1 -^^OfA^ imm : 7 5 um) t&iJ:^ 

te-6l»iE;:*>^OE&:^%*mfSB2 7 -CffltJRr * -5. C ©/c 
at). ^i3i^©»filt*Ei5±-rsciAs-c*. mffitt©l6] 

(0 09 71 yifc. mQ^^mi>ttifih. *^l9lci:S 
Htcfife©3lifejf5gl€rmaj-r^. *SI*fe?K«ltcj;n«. 40 
x>'M^--cjl/'C*^<*^S©fe^«:?f ^> Ci*s-C#-2). ^ 

■?i-'>!Kss©*i»(*«a©-ei5*?KWT u-cji^-r»t®ia-c 

[ 0 0 9 8 1 S 9 tCTnf «t ^ ic. • m-^lfe*S-?='tH 
^(t#«ltUII««i:^/c«ISilS7 0(cfSJ(lfi«Kcmm3n 
•ri>^)«l2^- FT 1 1fiOx.js1^m<O^M{i^^m.B0(D 
±tcEg§4a-t:i,»-S. *^l«!i<-F7 11*. i|iiS(*$SS8 

4-rSfc«>©3>3»i' hJi8^7 2*3J»«iLri».5. 50 



[0 0 9 9 1 hfig^7 2WT::^(crSll:t/ct^t1g-C 

t^lS^- K7 1 «:i5g3nT*s>3. =J>5»i' hJS^7 2 

7 IrtlCli. *^2EJia7 0i=J>^'d^hJS^7 2<b*li 

C 0 1 0 0 1 2|i:^tfem.®tC<fcntf. ^rai#-JU4 0©^ 
3*Jj:C;f3>i?i' hiS^7 2©rg3tClieot7!)J*o-C 
^f!b'»JiL'-C©^»6-r€>*ei»®2 0 J;or^©«6 
o#%KilR-r4Ci*i-C*4. •€■©*§*. ^JR5J<-^W4 
0t=i>d'i7\-^^7 2i4St*K:«g43#5ci*«-c 
'>ji.'>u--t;l'-C©^H^{*^a©«^a«:Stlllc?f^d:^ 
Ci*s-C*-5. S/c. S^S!i<-^U4 ©©PaiBWSSR^ 
fi® 1 1 ©r^PgJ:'? 4>)rc»/c*, t^^- F 7 1 ©i5«a 

[0101] :*:||*feJfJS|-Cl3:. eiS'J^- F 7 1 Jitcy y 

^7 2*ffi(.»-C. 3>^'i7 hS^7 2i&ISJt<-JV4 0 
i*3gft43-t*rc»i.. ^;t?-;U4 0 i=i>5fi' h^^- 
7 2 ^©Sfit^rJcOSSSItC-r-Stt^^BW©^*?)^^. n 

[0102] 3 ^(C. i|iiS<*$Sa8 0 ^©TSOSffitCttJ 
-C*).2>. :fc:^dL.. >^2%t-©lSiaT©«^ 5: 

[0 10 31 ';7 3^/>!KSg©^l^^»1R=&f@^©3^ 

t«Sg-C^i4i»f*S^a©lfeS«rif r> T <> J; I 
[0 10 4] 

[IfeBJOS&mi 2|E«BJ(Di|ij@«EKatt. •>X/^©^|^f* 

i^Ji*TJfeiu-r. ■^©Jitci^spfiagt— Wb$ti/c 

icitcjcor. J1-gB^®©saiS;^?:iSag-c#. s 
^^B#©^©ftS!it4*|nl±T5Ci*sr*4. 3e> 

[0105] S/c. 2t^SHJ©K®:^tCj:n«. 

«ffi±{c*aitiita*jf$e£u-cc»4©-ciBiaisiK8->- f*=& 
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[01] ( a ) I*, 1^ 1 (DSItfeJ^-®tCdi3!»>44i^^(*^g 




2 2 




*^-r$4WI3-C**. (b) ». *<Z)BliS0-CS)-&. 




2 3 




2 ] ( a ) ~ { e ) «. ©^SS?f5MK:*>*^-5.^1i 


10 


24 








2 5 




•5). 




2 6 




[i2 3 ) ( a ) ~ ( d ) IS. ^ 1 (Dmmmmvi*^i>^^^ 




2 7 








2 8 








3 0 


zi:y^t> has 


[114] (a) ». ||2<OlltS?l5Si«:*i*>5.*^f*^5a 




3 1 




«:n^T««ia-C«>*. (b) ». J&<?)Wr®0-C*a. 
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